Objective: To use grounded theory and participatory research methodology to explain how Aboriginal people learn to understand and manage type 2 diabetes.
D iabetes is complicated. The person with diabetes, the treating team and the health system all grapple with the intricacies of diabetes care. Integrated care, which is coordinated and encompasses health and social needs of those receiving care, is widely regarded as the solution. 1, 2 Almost 5,000 Aboriginal people live in Dubbo, a regional city of 40,000 in New South Wales (NSW). 3 Considering the prevalence of type 2 diabetes in adults in NSW is 8% and that in remote Aboriginal settlements around 30%, 4 we would expect between 200 and 750 Aboriginal people in Dubbo to have diabetes. Local services estimate between 41 and 174 Aboriginal people with type 2 diabetes. 5 These estimates demonstrate the likelihood that many Aboriginal people have undiagnosed diabetes or are not supported by health services to manage their diabetes. This data provided the rationale for a wholeof-locality approach to improve diabetes care, which assumed that the model of care experienced by patients determined how Aboriginal people understood and managed their diabetes.
The best care for people with diabetes is care led by a health professional in conjunction with the client. In NSW, the preferred model is general practitioner coordinated care, 4 which entails general practitioners and their practice nurses carrying out health assessments and monitoring, and the engagement of a multi-disciplinary team to work with the patient to set mutually acceptable and achievable health goals. 6 Aboriginal Health Workers have long been seen as part of best practice in improving diabetes care in Aboriginal communities. 7, 8 A recent pragmatic randomised control trial in remote Australian Indigenous communities demonstrated that Aboriginal Health Worker led care increased the likelihood of a general practice management plan being in place and improved clinical indicators, including a 1% improvement in glycaemic control. 9 Existing literature on care for Aboriginal people highlights the importance of primary care, integrated care and care that provides a culturally safe environment for management of chronic disease. [10] [11] [12] Yet while health assessments on Aboriginal people have increased in primary care settings, follow-up treatment for identified problems is poor 13 and unacceptably large gaps exist between evidence and practice. 12 Stigma, discrimination and racism are experienced by Aboriginal people in health service contexts 10, 14 and power imbalances between
Aboriginal patients and health services continue to limit cultural safety. [14] [15] [16] Learning to understand and manage diabetes consists of the acquisition of knowledge and skills through being taught, studying or from experience. This study aimed to identify the model of care currently experienced by Aboriginal patients as it was assumed that improvement to the model of care was the key to Aboriginal people learning to understand and manage their type 2 diabetes. The reader will see the error in our assumption, and learn of the various factors that have influenced how Aboriginal people come to understand and manage their diabetes.
Method
This project was a collaborative effort between four organisations. An important aspect to the study was the intentional privileging of Aboriginal knowledge Grounded theory is inductive in nature and assumes that substantive theory can be derived from data to explain social processes. 17, 18 This qualitative study drew on both grounded theory and participatory research methods 19 and was informed by constructivist epistemology.
Community groups popular with Aboriginal people were approached with prior permission and the research was explained. Names of interested participants were noted and contacted when the next suitable focus group was planned. Extensive discussions about approach to potential participants concluded that it is desirable for prospective participants (either individuals or groups) to have an existing relationship with a co-researcher (which may or may not be a therapeutic relationship) as trust is considered an important element of giving free and informed consent (that is, potential participants would feel more able to say 'no' to joining the research when they trust members of the research team).
Five gender-specific focus groups (n=2 female and n=3 male) were conducted in English (language spoken at home) and audio-recorded (85 to 108 minutes) with written consent of all members. Demographic details were recorded before the focus group began. Conversational transcripts were produced and pseudonyms allocated to ensure anonymity. Three to five members of the research team were present during each focus group and rotated the roles of facilitator, organiser and note taker. Focus group questions and roles were piloted with Aboriginal Health Workers employed by a local health service. The focus group used a 'conversation map' 20, 21 aided by conversation cards to stimulate discussion and ensure each participant had a turn to answer first. The 'understanding your diabetes' conversation map is a diabetes education tool and was familiar to some participants.
The sample size of five groups was predetermined. While focus group data were extensive (320 transcript pages for analysis), theoretical sampling for people with newly diagnosed diabetes was sought to ensure their perspectives were included. Two supplementary interviews were sought; however, no interviews resulted.
Twenty-five Aboriginal people who lived in Dubbo, had been diagnosed with and were receiving treatment for diabetes, participted in the study. Men (n=12) and women (n=13) mean age 67 (range 27-88) with diagnosis of diabetes (range 'pre-diabetic' to 46 years since diagnosis) were included. Almost all (n=22) reported a family history of diabetes. Tablets were the most common form of diabetes management (n=17) followed by diet (n=14) and insulin (n=12). Five participants used all three methods to control their diabetes. Grounded theory involves commencing analysis from the first data collection event and uses open coding to identify in vivo codes that can be compiled into categories and concepts. 17, 18 Coding was done by hand and open coding on the first focus group was undertaken by all researchers; combinations of the research team coded the remaining transcripts and participated in discussion, and constant comparison of codes and incidents. Grounded theory uses memos as an analytic tool. This study used three types of memos. Memos were produced with each data collection event (based on research team debrief), occasional 'top line' memos described progress and concept memos defined, described and attempted to understand each concept and compare and relate these to other concepts. Memos were discussed among the research team and diagrammatic models prepared to facilitate transition from codes and concepts to an explanatory scheme. 
Results
Our theory explains that there are four influences that shape how Aboriginal people learn to understand and manage diabetes: continuing effects of colonisation, seeing family members suffer from diabetes, interaction with health services, and the model of health care received. Each of these four exerts a greater or lesser influence on how an individual learns about and comes to manage diabetes (see Figure 1 ).
Colonisation
Participant stories demonstrated colonisation and dislocation of Aboriginal people from Country continues to have a direct effect on health, including reduced access to bush medicines and traditional foods. Participants outlined that modern day policies limited desired hunting and fishing practices. 
Family members' diabetes experiences
Most participants had a family history of diabetes, and realised that family history was important in terms of their own health. All were acutely aware of symptoms and complications of diabetes as a result of seeing numerous family members get sick, suffer and die from the disease. The high prevalence of diabetes in Aboriginal families increases exposure to experiential learning and the cultural practice of intergenerational learning as a result of being party to these experiences shapes learning about treatment regimens and management practices. 
Interaction with health services

Model of care experienced
There was little consistency in terms of a model of care experienced by participants. Some participants reported having their diabetes identified opportunistically when they felt well, such as during a screening event. Others reported being hospitalised before a diagnosis was made. Those who described receiving a general practitioner led model of care found it highly acceptable. Others reported having to continually remind their doctor for routine diabetes care.
"Really, really nice … I go every three months and I have a long appointment because first of all I go to the nurse then I go to (the GP) and the nurse weighs you and does all your sugars tells you everything and that and then from there I go to (GP)". Felicity FG4 223-226 "There's a lot of doctors and I've changed altogether now … Yes, but I got fully strict I can get him to write it out (request for tests of her blood sugar level) and I think I passed most of it (had 'good' numbers on her blood tests). So I've been nagging (continually reminding) him to do that. I've got to go and see him Monday". Susan FG4 927-930
Participants often adopted self-care measures as a consequence of a communication breakdown with health professionals. Participants indicated feeling let down by the health system, expressed confusion over treatment plans and also developed their own, sometimes questionable strategies for managing diabetes.
"I've been to a lot of dieticians and they tell you different things and I just work things out for myself. " Vicky FG2 1247-1248
"Doctors -sorry, not doctors, nobody educates you about your diabetes. All they do is tell you you've got it, wear it and good luck to you. " Bob FG1 184-186
While participants identified a range of allied health and specialist services they attended after their diabetes diagnosis, there was a general lack of overall knowledge about support services relevant to diabetes. This included podiatry services, exercise classes, chronic disease clinics, yarning groups (social groups where people get together regularly to talk) or transport support to appointments. Many participants felt they had figured diabetes out themselves with assistance from Aboriginal Health Workers and pharmacists.
Participants made a number of recommendations to improve diabetes care. A yarning approach (discussing with the patient) using diagrams and manikins to explain diabetes, supplemented with collaborative goal setting and a holistic family-centred approach to diabetes care was recommended. Improving access to services 
Learning to understand and manage diabetes
Participants felt they had mastered dealing with hypoglycaemic episodes but found the lifestyle change challenging, including managing medications, regularly measuring blood sugar levels and having routine check-ups and tests. Many had experience of complications. All had goals relating to diabetes and many were extremely motivated to deal with aspects of the disease.
"In the supermarkets I'm forever reading the packets, what do they call it? Carbohydrates 'cause carbohydrates is sugar as well and then underneath you can see sugar, and I always look at that to see how low it is before I buy it ... I'm still doing things wrong, and I'm still learning …" Daniel FG3 217 -222
Despite having difficulty finding support and sticking with programs, many made lifestyle adjustments after their diagnosis. There were various levels of control and understanding, ranging from very basic understandings to mastery of aspects of the disease such as monitoring blood sugar levels. 
Discussion
While our study aimed to identify the model of care experienced by Aboriginal patients, participants answered our questions in a way that we had not expected. We had assumed that learning about diabetes and its management was a result of receiving a model of care from a team of health professionals. However, participants told us of historical components (colonisation and family members' experience of diabetes) and contemporary components (models of care and interactions with health services) that led to the acquisition of knowledge and skill. Each component varied in importance for each person, and all factors continued to exert an influence on management of diabetes over time. In hindsight it is obvious -a model of care is about teaching and providing clinical support, yet learning is a result of teaching, studying or experience.
There were several issues in common between our participants and other population groups such as experiences with fragmented care, 22, 23 different understandings of disease between the patient and the health professional [22] [23] [24] and experiences of poor communication. 25 The health system response to these issues has been to develop models of care 4,26 on the premise that optimal diabetes management results from regular monitoring, setting and achieving clinical targets 6 supported by service-wide clinical audits. 11, 27 Normative models of diabetes care primarily describe which health professionals should be seen and what their role is in teaching the patient about diabetes. 4 Modification to improve cultural appropriateness of these models has built in identification of Aboriginality and establishing trust. 26 Where participants described receiving the general practitioner led model of care, 4 they found this an extremely positive experience, appreciating the time that was spent with them in clinical consultations on a regular basis. We also found pharmacists and Aboriginal Health Workers were key agents in helping participants understand diabetes. Neither profession is recognised in the normative models, 4, 26 despite evidence of the effectiveness of Aboriginal Health Workers as care coordinators. [7] [8] [9] This would indicate that both an adjustment to the normative model and an improvement in the consistent application of the model is required. Other barriers to accessing primary care include cost, lack of transport and expensive medications and treatments 8, 22, 23 and this was also raised in our study.
While refinements to the model of care are still warranted, they are unlikely to deliver anticipated health benefits to Aboriginal people. Furthermore, focusing health system or service redesign on just the model of care has the potential to reinforce stereotypes of both Aboriginal patients and non-Aboriginal health workers, as patients feel blamed when programs designed by well-intentioned non-Aboriginal staff fail to meet their needs. Our theory makes visible the other influences on learning about diabetes and therefore makes visible alternate ways health systems might attend to improving diabetes care for Aboriginal people.
Previous studies have identified transmission of health knowledge from one generation to another as an important cultural practice emphasising the importance of family, peers and social networks in education and support in chronic disease management. 10, 15 This, and the high prevalence of diabetes in Aboriginal families, increases exposure to experiential learning about diabetes. These factors explain both the power of a holistic family-centred approach to diabetes care and provide an explanation as to why 'modern' diabetes management messages from health professionals can lack traction with Aboriginal people, as they can conflict with teachings of the previous generation. Identification of racism in health care in Australia is not new 10, 14 and negative experiences with health care have an ongoing effect on health seeking behaviours, even across generations. 23 Where culturally safe environments are provided they exert a positive influence on chronic disease management. 8, 10, 11 Our participants preferred interacting with Aboriginal staff of all professions as they felt understood and that their culture was acknowledged. NonAboriginal staff could work with Aboriginal employees to drive health service change and to identify how best to work with Aboriginal people and pitch health messages. At a system level, ensuring health services are sufficiently staffed with Aboriginal employees in all professions would provide good support to both the community and non-Aboriginal staff. This support needs to be extended to Aboriginal workers by health services in order for them to be effective in their work roles. 28 Colonisation is largely regarded as 'history' in Australia, with little regard for contemporary effects on health. 29 Our participants drew a link between the prevalence of diabetes and colonisation with its ongoing modification to hunting, fishing and bush medicine practices. In this way, diabetes is symbolic of the dispossession, loss and grief associated with colonisation. Understanding this symbolic link provides the basis of a more empathetic relationship and at a practical level health professionals should be aware that Aboriginal people could be taking bush medicines that may interact with prescribed medications.
A recent systematic review of primary health care service or system level attributes identified that the patterns consistently associated with improved glycaemic index control for Indigenous patients were all multifactorial in their approach. 30 While the inadequacy of the evidence base was noted by the authors, our explanatory theory would suggest the reason for multifactorial success is that this is a complex problem influenced by both contemporary and historical factors.
Limitations
Our sample was not representative of all Aboriginal people in Dubbo with diabetes. It is possible our 25 participants represented people who were more interested in their health and already engaged with health services. It is possible their perspectives represented best case scenarios.
We were not able to adhere strictly to a grounded theory methodology. We had intended for the concurrent collection and analysis of data, but due to excellent momentum in our data collection and the slow progress of group coding of our first transcript we ran our fifth focus group prior to completing coding on the first transcript. While each transcript was coded in order and compared and contrasted to the developing theory, we were unable to vary questioning in the focus groups in line with the emerging theory and consistent with constant comparison. Second, while constant comparison drove theoretical sampling of newly diagnosed cases we were not able to pursue these as establishment of a sound therapeutic relationship was prioritised over recruitment. We were able to test the theory with data from the five participants who had been diagnosed with diabetes up to three years previously and while the theory holds with these cases we cannot defend saturation of this element.
Strengths of the study include the inductive nature of grounded theory and the participatory design and the continued involvement of the research team through to the analysis, interpretation and presentation of study findings. This has provided a level of methodological and particularly interpretive rigour not often found. The study also provided the opportunity for all members of the team to develop research skills, understanding of research techniques and improve cultural understanding.
Conclusion
Our study provides an explanation for health practitioners, services and systems to understand how Aboriginal people learn about and manage diabetes. A model of care is a small part of learning to understand and manage diabetes for Aboriginal people.
Historical factors such as colonisation and witnessing family members suffering from diabetes are also critical influences, along with interaction with the health service.
While general practitioner led care for diabetes management was highly acceptable to Aboriginal people in Dubbo, few had experienced it and many pointed to pharmacists and Aboriginal Health Workers as those professionals who had helped them figure out diabetes. This would indicate that both adjustment to the normative model and an improvement in the consistent application of the model is required. Continued emphasis on health system and service improvements should focus on supporting holistic patient centred and family centred models of care to build on to the cultural acceptability of intergenerational learning. Improving cultural knowledge of non-Aboriginal health professionals and ensuring Aboriginal voices can be heard in priority settings at a service level will improve service credibility with the Aboriginal community. Employing more Aboriginal people in professional roles and more Aboriginal Health Workers who are qualified diabetes educators helps Aboriginal patients feel they are understood.
Future research utilising participatory methods to drive service and system change based on this theory has potential to improve diabetes care for Aboriginal people.
